Abstract
Introduction
Raw milk is collected from rural or peri-urban areas and then transported from point of production to the neighboring collection centers by different dairy companies in Sri Lanka. Transportation of raw milk from point of production to the collection centers at ambient temperature leads high microbial growth, causing quality deterioration of raw milk (Schmidt and Vleck, 1974) . Therefore, estimation of acidity in raw milk is highly recommended in relation to its keeping quality. Even though several laboratory methods to determine acidity in raw milk are available, they are laborious, expensive, lengthy and expertise dependent. Thus, the attention in rapid methods for the determination of milk acidity has been Page84 growing concern in the recent past. Alcohol test is generally used as one of the platform tests for rapid determination of elevated acidity of milk. In dairy industries, three different concentrations of ethanol solution (68% v/v, 65% v/v and 60% v/v) are usually used for the test (Bashir et al., 2013) . Chavez et al. (2004) Emphasized that positive alcohol test results were still occurring and caused confusions to reject good quality milk. The excessive acidity is usually considered as the main factor leading for the reduced milk ethanol stability. But, as 40% to 50% of milk samples presenting acidity within acceptable values (pH: 6.6 -6.8 or titratable acidity: 1.4 -1.8%) are still precipitated to the alcohol test (Oliveira et al., 2013) . In addition, some other factors such as sudden changes in animals' diet, diseases and underfeeding, decrease milk stability (Marques et al., 2010) as well as metabolic acidosis (Marques et al., 2011) and stage of lactation (Tsioulpas et al., 2007) . Therefore, large propositions of milk samples may be misclassified as sour milk, leading huge economic loss for the whole milk production chain; also false-positive results to alcohol test in milks with normal pH has also been reported (Zanela et al., 2009 ). Thus, the need for rapid, simple and economical methods for assessing the quality of raw milk at milk reception still subsists. Therefore, the present study was carried out to investigate the compositional and keeping quality parameters of raw milk on ethanol stability.
Materials and Methods

Location and Milk Sample Collection
This study was carried out at Dairy Technology Laboratory, Veterinary Research Institute (VRI), Gannoruwa, Peradeniya, Sri Lanka. Milk samples were collected from farmers at milk collection points at different parts of the Mid Country of Sri Lanka. Approximately a volume of 200 mL of raw milk was collected from each milk supplier in to 250 mL milk sampling bottles, preserved with 10% formalin to prevent bacterial growth and immediately transferred to the laboratory under cooling conditions for further analysis. Further, 30 mL of milk samples were separately taken to another set of bottles for microbiological analysis without adding any preservative.
Sample Analysis
Lactometer reading, temperature of milk and milk acidity were tested and Resazurin test was also carried out at milk reception. Further, milk samples were tested for ethanol stability using five different concentrations of ethyl alcohol viz. 66%, 68%, 70%, 72% and 74% to categorize the milk. These samples (positive, n=120 and negative, n=50) from each alcohol concentration were analyzed for compositional, keeping quality parameters and physical properties. The pH (pH700, Eutech), acidity, clot on boiling and microbiological quality were tested to determine the keeping quality. Compositional quality of raw milk was determined using lactometer reading, temperature of milk, solid non-fat (SNF) and total solids compositional and keeping quality parameters on ethanol stability was determined using the Logistic Regression in GLIMMIX procedure using SAS. 
Results and Discussion
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Changes in Milk Composition on Ethanol Stability
In the present study, fat, protein, lactose, total solids, SNF, Ca and Mg contents in the milk were not significantly (P > 0.05) changed on milk ethanol stability ( 
Changes in Keeping Quality of Milk on Ethanol Stability
Milk ethanol stability was significantly differed (P < 0.05) with milk pH and acidity (Table 1) increases, the quality of raw milk decreases and the total acidity increases. But in the present study, milk ethanol stability was not significantly differed (P < 0.05) with total bacterial count. High-quality cow's milk has less than 100,000 cfu/mL of total bacterial counts.
Changes in Physical Properties of Milk on Ethanol Stability
Electrical conductivity and specific gravity of ethanol unstable milk at different concentrations of ethyl alcohol weren't significantly differed (P > 0.05, Table 1 ). However, freezing point of the alcohol unstable milk at different concentration of ethanol approximately increased with the gradual increase in alcohol concentration (P < 0.05). The freezing point of milk is determined primarily to prove milk adulteration with water and to determine the amount of water (Shipe et al., 1953 negative correlation between freezing point of milk and fat content. Lactose and chloride are the major milk constituents responsible for 70 -80% of the overall depression in the freezing point of milk (Gencurova et al., 2008) .
Milk Rejection Rate with Different Ethyl Alcohol Concentrations
Logistic regression analysis revealed that pH was associated with all alcohol concentrations used to determine milk ethanol stability (Table 2 ). There was a significant correlation (P < 0.05) between pH and milk ethanol stability and had a positive correlation (r = 0.63). However, acidity was associated with 68
and 70% alcohol concentrations and FPD was associated with 70 and 72% alcohol concentrations on determination of milk ethanol stability. Figure 1 presents the rejection of milk samples with various ethanol stabilities. Accordingly, the highest rejection was observed with 74% ethyl alcohol concentration and milk which passes 74% ethanol concentration is considered as that of superior quality. Secondly, higher rejection resulted with 72% ethyl alcohol concentration and this value was approximately equal to the rejection rate of 70%. The lowest rejection rate was given with 66% ethyl alcohol concentration.
